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ABSTRACT
This report is an extension of the proposal that was submitted for approval as a Final
Year Project. It outlines the implementation of UTP Knowledge Based Healthcare
Information Services. UTP Knowledge Based Healthcare Information Services will be
developed to enhance the current system's functionalities and address issues such as
redundancy while providing informative and feedback to system users, who are the staff
of UTP Health Clinic, students and lecturer's, to provide a better standard of clinical
services. Among the benefits attainable by the UTP Health Clinic with the UTP
Knowledge Based Healthcare Information Services are productivity, time savings,
improved quality of care and profitability. For implementation, a basis for literature
review is determined and steps to conduct this scientific research is determined to derive
a hypothesis that builds on the works of others and relating its concepts to implement
UTP Knowledge Based Healthcare Information Services. The methodology of the project
is discussed where a complete research of the component-based software engineering
research is done based on the UTP Knowledge Based Healthcare Information Services
case. Finally, the purpose of gathering data together with its conclusions and
recommendations are briefly described in this report.
Ill
ACKNOWLEDGEMENTS
Firstly, I would like to thank God for giving me the chance to be able to engage in this
project. With Him, all things are possible.
Secondly, I would like to thank my supervisor, Mrs. Savita K Sugathan for her guidance
and advice that has proven to be valuable in communicating how a Final Year Project
should be done.
Last but not least. I express my gratitude towards friends and family members who have
indirectly contributed towards the successful kickoff of this project.
IV
TABLE OF CONTENTS
CERTIFICATION OF APPROVAL i
CERTIFICATION OF ORIGINALITY ii
ABSTRACT ill
ACKNOWLEDGEMENTS iv
ABREVIATIONS AND NOMMENCLATURES ix
1. CHAPTER 1: INTRODUCTION 1
1.1 Background of study 1
1.2 Background ofproject 2
1.3 Problem Statement 2
1.4 Objectives and Scope of Study 3
1.5 Project Activities 3
CHAPTER 2: LITERATURE REVIEW AND/OR THEORY 4
2.1 Research purpose: 4
CHAPTER 3: METHODOLOGY/PROJECT WORK 13
3.1 System Analysis 13
3.2 Data Gathering - Interview with Dr. Hjh Sa'dah Idris Samadi UTP Health Clinic
Medical Representative 14
3.2.1 Interview Questions 14
3.2.3 Control Questions 14
3.2.4 Supporting answers and additional suggestions 15
3.3 Data Gathering - Survey Questionnaire 15
3.3.1 Data Gathering 15
3.3.2 Questionnaire Creation 15
3.3.3 Control Question 15
3.3.4 Perception and Awareness 15
3.3.5 Level of Interest 16
3.3.6 Questionnaire Distribution 16
3.3.4 Data analysis and interpretation 16
3.4 Data Gathering-SWOT Analysis 17
3.5 System architecture design 17
3.5.1 Design documents 17
3.5.2 User Interface design and storyboarding 18
3.5.3 Prototype design and creation 18
3.6 Tools Selection 18
3.6.1 Study of available tools and implementation strategies 18
3.6.2 System Design Component Based Software Engineering Approach 19
3.6.3 Requirements Specification 20
3.6.4 Post-implementation Evaluation by Target Users 21
CHAPTER 4: RESULTS AND DISCUSSION 23
4.1 Data Gathering Results - Survey Questionnaire 23
4.1.1 Control Question 23
4.1.2 Perception and Awareness 24
4.1.3 Level of Interest 25
4.1.4 Data Analysis and Interpretation 26
4.2 Data Gathering Results - Interview with Dr. Hjh Sa'dah Idris Samadi of UTP
Health Clinic 26
4.2.1 Current business process 26
4.2.2 Control Questions 27
4.3 Data Gathering-SWOT Analysis 28
4.4 Selection of Proposed Tools and Strategies for Implementation 28
4.5 Results from post-implementation exercise using TAM 28
4.5.1 Descriptive statistics 29
4.5.2 Measurement Model 30
4.5.3 Structural Model 31
4.6.1 Use Cases 35
4.6.2 Class Diagram 35
4.6.3 Activity Diagram 36
4.6.4 Sequence Diagrams 37
4.7 DesignDocument 38
4.8 Process Flow 39
4.9 Interface Design 41







Table 1 Design documents specification 18
Table 2: Ranking in Health Issues 25
Table 3: SWOT Analysis on Knowledge Based Healthcare Information Services 28
Table 4: Frequency Distribution 29
Table 5: Descriptive Statistics 29
Table 6: Construct Reliability Measures 31
Table 7: Pearson Correlation 31
Table 8: Chi Square 32
Table 9: Design Document 38
vn
LIST OF FIGURES
Figure 1: Strategic Uses ofIT in Healthcare 7
Figure 2: System Design Component Based Software Engineering Approach 20
Figure 3: Interest in using Knowledge Based Healthcare Information Services 23
Figure 4: Criteria for Knowledge Based Healthcare Information Services 24
Figure 5: Students Health Issues Preferences 25
Figure 6: The estimated structural modal 33
Figure 7: Use Case for Patient Management System 35
Figure 8: Use Case for Pharmacy &Inventory Management System 35
Figure 9: Class Diagram 35
Figure 10: Activity Diagram 36
Figure 11: Sequence diagram for add patient 37
Figure 12: Sequence diagram for add stock 37
Figure 13: Process Flow ofPatient Management System 39
Figure 14: Process Flow ofthe Pharmacy and Inventory Management System 40
Figure 15: Homepage 41
Figure 16: Add/ Edit Patient Form 41
Figure 18: BMI Calculator 1 42
Figure 19: BMI Calculator 2 43
Figure 20: Food Pyramid 43
Figure 21: Diagnose Yourself! 44
Figure 22: Symptoms ofCough Page 44
Figure 23: Search Page 45
vin
ABBREVIATIONS AND NOMENCLATURES
UTP: Universiti Teknologi PETRONAS
ACS: Academic Central Services
ICT: Information Communication Technology
BIS: Business Information Systems
LAN: Local Area Network
MOH: Ministry of Health
MMA: Malaysian Medical Association
GP: General Practitioners
HMO: Health Maintenance Organizations
HIS: Hospital Information Services
CDSS: Clinical Decision Support System
CHF: Congestive Heart Failure
CPR: Computer Based Patient Record
KBS: Knowledge Based System




1.1 Background of study
UTP Knowledge Based Healthcare Information Web Services
UTP Knowledge Based Healthcare Information Web Services is an internet-based
hospital and clinical system that provides a set ofweb services providers (MOH, MMA,
and GP, pharmacists, nurses and soforth) can use tomanage their information and for
users to get cheap medical advice from anexpert. This service will meet a growing
practice's need for standardization and flexibility. It isan electronic substitute for the
paper based system and will become a tool to assure the quality ofhealthcare delivered.
UTP Knowledge Based Healthcare Information Web Services is thebasis to the
standardization of healthcare using theprinciples developed in evidence-based medicine.
Healthcare Information Managing Process in UTP Health Clinic
As of now, UTP Health Clinic functions in the following areasas follows:
1. Patient Management System
The current method usedto manage patients is card system and also entering data into
the database to keep a record ofpatients. Cards are used toprovide a more detailed
description of an illness. Forexample, when a patient with an acne history comes for
treatment the doctor needs to draw a face and indicate the areas which are affected in
the card.
2. Pharmacy and Inventory System
The management of inventory isdone through a countdown where the items checked
in and out and tallied to make sure there will be no access of supplies. This is done
manually also.
3. Prescription Management System
The prescriptions given to a patient is keyed into the database from a computer at the
premises of the clinic.
4. Appointment System
Appointments are only needed for patientsthat require follow up of check up and this
is done manually in a paper based format.
1.2 Background of project
First and foremost, the project starts by an investigation ofthe problems faced by die
clinic administrators in their businesswith the currentmanual method. Then a practical
and feasible solution is introduced in this case being the UTP Knowledge Based
Healthcare Information Web Services that will meet the needs of the stakeholders as well
as lessen their burdens in managing the clinic. At the same time, new ideas are generated
in improving the functionality of the web service. The project aims to solve the problems
and troubles caused by the current method of using a manual system. At the end of the
project, a standardized, efficient and better performing tool is to be delivered that will
meet user's satisfaction.
1.3 Problem Statement
UTP Knowledge Based Healthcare Information Web Services is feasible to be
implemented in UTP Health Clinic due to the following reasons:
1. The analysis of the current manual system showed room for improvement by
automating the existing method ofdata storing and inventory management.
2. The current paper based system used is space consuming and messy.
3. It is not extensible and takes time to be updated.
4. It is prone to discrepancies and other human error.
1.4Objectives and Scope of Study
The objective ofthe UTP Knowledge Based Healthcare Information Service is:
1. To develop a tool that eases the burden ofstoring patient records while also
facilitating the accounting of records.
2. To develop a tool that requires minimum space and isorderly.
3. To develop tool that isnot time consuming and isextensible.
4. To educate users on the importance ofhealthcare.
5. To promote knowledge sharing in terms ofhealthcare.
1.5 Project Activities
1. Plan the scope ofthe project: To be completed within 1year period and involves
UTP students, staffand lecturers only.(LAN environment)
2. Analyze the current system: Analyze the system in terms of efficiency,
functionality, user satisfaction levels, response time and probability oferror and
error rates.
3. Design: Preparation of design documents (UML diagrams, User interface,
proposed algorithms, support tools, etc.)
4. Implementation: Development ofprototypes based on Component-based Software
Engineering concept.
5. Roll Out: Deployment of Healthcare Information Web Services to real
environment for field testing and user acceptance testing. (Beta Testing)
6. Training: Training users ofthe system (Staff and Management (upon request)).
7. Economic Analysis: Feasibility ofimplementing Healthcare Information Web
Services against the returns generated from using Healthcare Information Web
Services.
CHAPTER 2
LITERATURE REVIEW AND/OR THEORY
2.1 Research purpose:
Show that theories or evidence designed for some purpose in one literature could be
applied in another literature to solve an existing but apparently unrelated problem (king et
al., 1994, 16-17)
Healthcare Information Services will be used to help UTP Health Clinic's staff in
managing their information services such as patient information, appointment
management, prescription information, and pharmacy and inventory management. It uses
data entry and query based transaction in running basically. Therefore, not only does the
clinic staff improve their standard of services but the patients themselves benefit from the
fast and effective clinic. Hence, a research will be performed in order to determine the
downfalls of using a manual system in a clinic and how automation will improve the
performance of the services. After zooming into the areas that need improvement, the
tool is altered to be able to provide a solution to overcome the problems faced based on
the hypothetical analysis that has been done.
While the technical aspect of medicine seems alive and well, the move to manage
medicine from the financial perspective has added huge layers of bureaucratic and
administrative functions that beg for IT solutions. (Phillip et al., "Healthcare Information
System", 2003, 3)
The healthcare industry has been progressing just like technology, but technology has
been advancing faster. Problems found in the traditional paper based system used in the
healthcare industry have been an eye opener to technologist as they see potential
improvement in the healthcare industry through automation. As stated above the move to
manage medicine from afinancial perspective requires IT solutions.
Healthcare organizations are spending millions to upgrade their systems. (Kiel,
"Information Technology for the Practicing Physician", 2001, pg 4)
Like health care, information technology is a continuing, evolving industry. Healthcare
organizations are spending millions to upgrade their systems. At Sutter Health in
Northern California, the technology budget doubled in the years 1997 to 1999 to $79
million and staffing tripled to more than 500 positions. (Kiel, "Information Technology
for the Practicing Physician", 2001, pg 4). It is not uncommon for large healthcare
systems to be spending on technology ten times what they were only five years ago.
Combining the changes in healthcare and information technology can result in an
evolutionary dynamic.
The need to be able to track patient data for utilization statistics (an absolute must for
managed care) is pushing the development of data warehouse and electronic patient
medical records. (Phillip et al., "Healthcare Information System", 2003, pg 3)
With the emergence of evidence-based, data-driven medicine in the U.S. however, the
representation of the patient, and ultimately the organization's measured quality of care,
is primarily represented by data rather than intensive, personal interaction with the patient
(1994). (Robert et al, "Data Quality Assessment Method in Healthcare Information
System, Journal ofKnowledge Management Practice, March 2001)
From the first text we can see that it is a crucial part of the healthcare management
process to track patient data for utilization of statistics and without the data warehouse
and electronic patient medical records it is going to be a mess managing these
information. With the possibility of a growth of data capacity from time to time the only
measure feasible will be to employ automation and use the system to manage records.
Then we look at the second text, where it is proven that personal interaction alone is not
enough for a successful and efficient healthcare service. There is beyond that personal
and caring side ofmedicine to care and provide medical care to a patient. It does not only
concern the medicine and patient care, but a major part ofit involves the technical aspect
ofdata storing specifically.
"We've watched our operating margins shrink over the last three years. We're all being
challenged by declining reimbursements and the need totighten the ways we manage our
care. Physicians today probably make 85% to 90% ofthe decisions that ultimately end up
in our cost structure," says David Weiss, CIO, BJC Health Systems, and St. Louis,
Missouri. (Kiel, "Information Technology for the Practicing Physician", 2001, pg 110)
From this excerpt, we can see the importance of automation in healthcare in terms of
reducing the cost incurred in the operations ofaclinic and hospitals. It is wise to conduct
a business and pay attention to cost reduction in order to increase profits in the long run.
Therefore, it is advisable for the UTP Health Clinic to incorporate the Knowledge Based
Healthcare Information Services.
Accordingly, a revolution is taking place in the healthcare industry, with IT playing an
increasingly significant role in its delivery, as shown in Figure 1. In 1996, healthcare
spending on IT alone was estimated to be between $10 billion and $12 billion.
(Wullianallur et al., "Healthcare Information System", 2003, pg 10-11)
Realizing the importance of automation and IT in the world today, healthcare industries
are willing to spend huge amounts on IT and automation to keep in pare with the trend of
automation in businesses today. This is to avoid cost offixing failures and errors which
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Figure 1: Strategic Uses of IT in Healthcare
Today, hospitals and HMOs are demanding a move from stand-alone, fragmented
information systems to integrate HIS and CDSS. (Wullianallur et al., "Healthcare
Information System", 2003, pg 9)
In other words, all related parties, including profit and nonprofit healthcare stakeholders,
providers(e.g. hospitals), payers(e.g. insurance companies), employers, practitioners,
public health officials, educators, and others(e.g. consumers) must meet the challenge of
addressing these new expectations. (Phillip et al, "Healthcare Information System",
2003, pg 10)
This is a clear sign that healthcare services around should keep in pare with the latest
development in the medical world. Therefore, it is advisable for UTP Health Clinic to
automate its management system in order to provide a better standard of services to the
UTP staffand students.
As such, the quality of data maintained by the organization becomes a critical factor in
the ultimate delivery of care, and the need for more rigorous quality assessment
methodologies becomes apparent, requiring the inclusion of assessment of data
comprehensiveness, consistency, currency, relevance, and timeliness.
Today, with the increasing deployment ofdecision support systems at the provider level,
application of data quality improvement is less likely to be found objectionable in the
establishment of standards for information application and management inhealth care, inthe
care and treatment of patients as well as the management of the system where they are
treated.
Data quality indicators have been developed related to the standardization of patient
information and the formatting and submission of data, along with payment standards
through electronic funds transfer and communication with providers through electronic mail.
Likewise, standards for uniformity of clinical records are actively being pursued. Such
systems are designed to create a paperless claims system, and create a comprehensive
database ofhealthcare practices and outcomes involving Medicare recipients. The American
National Standards Institute (ANSI), among others, is actively developing system standards
for this process.
In day to day practice, reliable data quality can enhance the judgement that individual
clinicians acquire through training and practice. Increased clinical performance is thus
achieved in many ways, but especially in better-informed diagnosis and in more complete
identification of treatment options and application of an expanded knowledge based in
day-to-day practice.
The above excerpts were from: Robert et al., "Data Quality Assessment Method in
Healthcare Information System, Journal of Knowledge Management Practice, March
2001)
It is important for data to have comprehensiveness, consistency, currency, relevance, and
timeliness. This can be achieved through the system as the database is a reliable medium
for data storing. The importance of data integrity can be seen from the second excerpt
where application ofdata quality improvement is likely to be found objectionable. There
is a standard ofuniformity that is important hence, it is actively being pursued. There is a
standard being developed for this as well. As users progress from day to day, data quality
can enhance user's judgement on the system from training and practice.
For an organization to cope effectively with a rapidly changing environment ofthe sort
we see increasingly in today's global context, it must be able to (1) import information
efficiently; (2) move that information to the right place in the organization, where itcan
be analyzed, digested, and acted upon; (3) make the necessary internal transformations to
take account of the new information; and (4) get feedback on the impacts of its new
responses, which starts the whole coping cycle via information gathering all over again.
(Schein, Organizational Culture and Leadership, 1980)
Translating this to IT language would mean:
1. Must beable to input and receive data across system interfaces that are accurate.
V In the proposed system we will be using the keyboard, mouse, web interface
which is available at the premises of the clinic for data input and receiving
data.
2. Store data in a format that is useable and accessible by those with permission to
view it.
V For this scenario we have the database which will be storing data in a format
that isuseable andadmin access canbe set fora certain person'saccess only.
3. Validate the integrity of the data.
V Database will promise the integrity of the data input through certain
conditions during the coding process where the data type and so oncan beset.
4. Able to monitor and measure system anduserresponse to the data.
V This can be done through beta testing.
S
Knowledge Management and Knowledge Based Systems
Making decisions is one of the primary functions of an executive or manager. To
efficiently perform this function, executives and managers must have convenient access
to up to date information and detailed knowledge for specific business operations or
business situations.
What Is Knowledge and Why Does It Have to Be Managed?
In the business context, knowledge can be broadly defined as the cumulative "know-
how" of all employees involved in your company's business activities. This ultimately
distinguishes knowledge from data.
While the term 'data' refers to a collection of facts, the term 'knowledge' is used to denote
"know-how" utilized for reasoning with already known facts to produce new facts,
recommendations and forecasts.
(http://www.logexsoft.com/knowledge_management.php)
In the course of their employment with a company, professionals in all divisions and at
all organizational levels accumulate valuable knowledge. A significant part of this
knowledge is distributed among various documents and computer systems. Another
significant part is carried exclusively byemployees and exists in their minds and personal
notes. When an employee retires or quits the company for whatever reason, part of his
business knowledge remains in the company while the substantial amount of it leaves
with the employee. A large amount of accumulated knowledge is lost when employees
are given new assignment or are transferred to other areas. The loss of this accumulated
knowledge, which should be thought of as the most valuable enterprise asset, is hard to
quantify, however overall corporate experience suggests that such losses can result in
major disruptions and/or severe performance declines. Knowledge is the major non-
tangible asset of any business. In essence, it is the 'intellectual capital' which should be
carefully accumulated, preserved and utilized for increasing shareholder value and
generating growth.
"During the 1980s, downsizing was the popular strategy to reduce overhead and increase
profits, but the downside to being lean and mean soon became evident: When employees
left, they took with them all the intellectual capital they had accumulated through the
years."They knew how to do things, how to sell things, even where things were stored,"
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says an executive. "When that information left, organizations had to reinvent the wheel.
And when you have to reinvent something, it's costing you money." (Forbes ASAP, April
7,1997)
Just as processes, structures and systems are required to manage a valuable 'tangible'
company asset (such as capital, equipment and people), knowledge, while not considered
tangible, alsohas to be managed.
Knowledge management is the broad process oflocating, organizing, producing, storing,
preserving, transferring, and using corporate key expertise within an enterprise.
(http://www.logexsoft.com/knowledge_management.php)
Good knowledge management practices should be seen as a crucial element for managing
all internal business and operational processes and perhaps, more importantly, be seen as
amajor means ofgaining and sustaining competitive advantage.
Employees involved in decision making and other intellectual activities produce a
significant amount of knowledge in the course of their employment. However, this
knowledge is difficult to tap into by those who did not participate in its creation.
For example, ideas and "know-how" are usually "hard-wired" in computer code and are
tuned to solve some specific problem or perform a very rigid sequence of actions.
Knowledge contained in such programs cannot be easily transferred for its use in other
applications or for other problem solving. Large amounts of knowledge is contained in
numerous corporate documents. However, specific elements of this knowledge are
typically difficult ifnot impossible to find when required to quickly address a problem,
which may need immediate attention.
In other words, sources such as documents and computer programs contain knowledge in
an implicit form, i.e. in a form that does not support convenient access and required
application of such knowledge. (http://www.logexsoft.com/knowIedge_management.php)
Prior industry experience demonstrates that it is impossible to make efficient use ofdata
unless data is properly organized in adatabase. The same is true for knowledge: it has to
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be stored, organized and managed in a "knowledge base". The key to creating knowledge
bases is to extract knowledge contained in various sources in implicit form and to
transform it into an explicit representation. Once this is accomplished, a technology for
knowledge management can be utilized to expand and refine the company's knowledge
bases and, ultimately, put them to work for supporting decision making throughout the
whole organization. The technology that enables the creation, management and
exploitation ofknowledge bases is known as knowledge-based systems.
Knowledge-Based Systems (KBS) are computer programs that capture valuable decision
making knowledge in an explicit form so it can be used for solving problems by less
experienced and knowledgeable people.
(http://www.logexsoft.com/knowledge_management.php)
Since KBS are often used to capture knowledge ofdomain experts who are very skilled
and experienced in specific areas, they are also referred to as expert systems.
Knowledge bases are central repositories for an organization's knowledge. Knowledge
becomes a resource that can be stored and reused by employees anytime, anywhere and
anyplace. Each individual then becomes empowered with the total knowledge of the
company. This knowledge multiplying effect can result in enormous positive benefits and
a tremendous competitive advantage.
Special knowledge representation languages are available to develop knowledge-based
systems. Such languages include semantic networks, various logics based on predicate
calculus, frames, rules, etc.
The knowledge-rich nature of the healthcare domain has made it an ideal environment for





System analysis provides critical information ofaproject development since itprovides
detailed information and raises issues faced bythe current system. The strategies
deployed from this phase include:
• System Modeling
System Modeling expresses detailed system requirements from atechnical perspective.
• Study Phase
Manual System vs. ProposedAutomated System: AComparative Analysis
Purpose: To enhance efficiency ofthe current manual medical information service to
further meet the specific needs ofits users by providing useful and informative data
representation by applying various data management method's available in the industry.
Therefore, a study is needed to determine the pitfalls and weaknesses ofthe current
system so that asolution can be suggested to the additional issues rectified. This
objective canbe achieved through:
• Data Collection
o Interviews, observations, surveys andquestionnaires on system
stakeholders from:
• UTP Health Clinic receptionists
• UTP Health Clinic doctors
» UTP students
• Existing Healthcare System users
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3.2 Data Gathering - Interview with Dr. Hjh Sa'dah Idris Samadi UTP Health
Clinic Medical Representative.
An interview was conducted with Dr. Hjh Sa'dah Idris Samadi to represent
Management's perception on the implementation of a Healthcare Information Service
tool in the UTP Health Clinic. (See Appendix 1-1 for questions)Meanwhile, the
information gathered from this interview is also used to observe the current business
processes as part ofthe analysis ofthe current system available in the clinic. This is to
ensure that the system will be developed solely to serve an existing need in the clinic
instead ofmerely developing another system which isalready in place.
3.2.1 Interview Questions
The interview is to probe the Management awareness, perception and attitude towards the
implementation ofthis tool as a support service for the clinic and to understand how far
this system will be accepted as being useful to staff and students from Management's
viewpoint.
The interview questions can bedivided into three categories:
3.2.2 Current process flow
Question 1is asked to know the existing systems in the process flow and business flow of
theUTP Health Clinic. There are four options given and the interviewee is to mention yes
or no to these modules. Question 2 till 5 is an extension of Question 1 where it is
prompted to get information regarding the process flow ofeach module mentioned yes to
in Question 1. Question 2 is to gain information regarding the Patient Management
System. Question 3 is regarding the Pharmacy and Inventory Management System and
Question 4 on the Prescription Management System. Lastly, Question 5 is regarding the
process flow of the Appointment System.
3.2.3 Control Questions
Control questions are asked to indirectly find the level of interest in implementing the
Healthcare Information Services system in the interviewee's opinion. In this interview
there are two control questions which are Questions 6and 7. Question 6 attempts to find
out the feasibility of implementing the current management methods in the clinic.
Question 7 is a direct attempt of promoting and letting the management know of the
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proposal and idea of Healthcare Information Services and requiring their interest in
deploying the system in UTP Health Clinic.
3.2.4 Supporting answers and additional suggestions
These can be found in Question 8 where it requires the interviewee to grade theproposed
modules for the system from level 1 till 4, 1 being the highest and 4 being the lowest.
This is to attract themanagement's attention during theproposal of the system later onas
it would be the modules their interested in.
3.3 Data Gathering - Survey Questionnaire
3.3.1 Data Gathering
The survey questionnaire requires a procedure of obtaining feedback from a clustered
sample of students which is an adaptation of methods introduced in (Abouchedid and
Nasser, 2002, p. 200) to suit the current setting of student population in UTP. The steps
involved in each phase will be described as we progress.
3.3.2 Questionnaire Creation
The first phase is the questionnaire creation which consists of two parts which were
catered for UTP students (see Appendix 1-2). The first part is to obtain standard
demographic and background information gender, course, country and race of the
respondent.
The second part of the questionnaire is to obtain the respondents perspective on the
Knowledge Based Healthcare Information Service to be implemented in coordination
with the UTP Health Clinic. The questions in thispartcanbe divided into the following:
3.3.3 Control Question
There is one control question in this part which aims to estimate the feasibility of
implementing the proposed healthcare tool. The question involved here is Question 1
which asks the respondent if they are interested in using the Knowledge Based
Healthcare Information Services.
3.3.4 Perception and Awareness
This part aims to get the level ofknowledge and awareness students have on healthcare
and their interest in healthcare. This is so that, the tool when implemented will not be
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redundant and has a potential on upgrading the health standards of UTP. Question 2
requires respondents to rank their criteria for effective and usability of the proposed
healthcare tool, where for mode ofdelivery they were required to specify the exact mode.
Question 3 requires the respondent to rank the level of interest in terms of health
knowledge in a list of6health issues found among young adults these days. Question 4 is
an extension of Question 3 where the user's awareness in health issues is tested, by
requesting to suggest any other issues that would be good to learn about in this tool.
3.3.5 Level of Interest
This part aims to estimate the level of interest students have in using the features ofthe
healthcare tool. Therefore, they are required to choose the functions that interest them the




A sample size of 30 people were selected in this analysis, all ranging from different
countries, race and culture so that there is a good mix and a probability of getting good
hypothesis. This satisfies the validity criteria as opinions from all levels were selected to
account for perception and opinions.
Distribution and Collection Strategy
There was a distribution ofquestionnaire to a random set of30 students so that there is a
good mix of sample type. The main weakness of this method was that there were
respondents who did not understand the questions posted and did not answer the question
accordingly. One ofthe reasons to this would be lack of technical knowledge and health
education concern. This is a good reason to impose this system intheuniversity as well.
3.3.4 Data analysis and interpretation
For analyzing the control questions and level ofinterest, the mean, variance and standard
deviation was calculated. Each option was assigned a weight and the total scores were
multiplied by the assigned weight.
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For analyzing the perception and awareness category, the answers provided by the
students were summarized by categorizing student's answers and opinions. This will be
further discussed in the results and discussion.
3.4 Data Gathering - SWOT Analysis
A SWOT Analysis is isa strategic planning tool toevaluate the Strengths, Weaknesses,
Opportunities, and Threats in aproject, abusiness venture, or any other situation ofan
organization or individual requiring adecision in pursuit ofan objective. It monitors the
marketing environment internal and external tothe organization orindividual.
A SWOT Analysis isdone on the Knowledge Based Healthcare Information Services to
evaluate strategically the feasibility ofcontinuing this system. The results ofthis analysis
will be discussed in the results and discussion section.
3.5 System architecture design
3.5.1 Design documents
Design documents are explained in Table 1 that describes the use ofeach document and






To detail out the requirements of
the proposed system in terms of
functional requirements and also
specifynon-functional requirements
for the system.
To summarize system interaction
with users and the external
environment and to specify the





















To represent each object, whether a
function or a user as specified in the
Use-Case specification as an object
with attributes and methods
(specific functions that is associated
with the object). Objects with same
attributes and methods are grouped
into classes and relationships
between classes are determined.
To specify the flow of interaction
between an object and system
functions by triggering the methods
available in the object and show














Table 1 Design documents specification
3.5.2 User Interface design and storyboarding
A standard web template will be created for the reporting system and the storyboard will
elaborate onthe actual program flow and interaction designs for the system.
3.5.3 Prototype design and creation
Aprototype ofthe system will be used to validate the ideas proposed in this project and
used as a means to evaluate the feasibility of implementing the system. Screen captures
ofthe system can beseen inthe results and discussion section.
3.6 Tools Selection
3.6.1 Study of available toolsand implementation strategies
Since the system will be developed as aweb based system, the following issues should be
taken into consideration when evaluating the identified tools and implementation
strategies:
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Current hardware and software requirements
The proposed system has to be developed on a compatible platform based on the host
system where it will be accessed by students and faculty members. Therefore, a
background study should be conducted to determine its specific hardware and software
requirements in order to develop the system to suit the underlying host system without
any complications. Also, a proposal to acquire a dedicated server to accommodate the
computation and distribution needs for the system can be made should the need arises.
The information required to be obtained include allhardware and software specifications
currently used by the clinic tohost their individual web pages and current database server
that can be used to accommodate the storageneeds of the proposedsystem.
3.6.2 System Design Component Based Software Engineering Approach
Health Information Services willbe developed as anextension to the current semi manual
Medical Information System used inUTP Health Clinic. A reuse oriented approach is
proposed to identify tools and systems that are available in the market to be integrated
with thecurrent method used in managing Healthcare Information Services. There will be
customization ofother specific requirements requested by stakeholders through the
chosen tools. The stages identified are:
• Component Analysis
Analyze tools in the market to implement Healthcare Information Services, (data
management tools, Web-based programming languages)
• Requirements Modification
Analyze requirements using information about acquired components to modify itto
reflect the available components.
• System design with reuse
Design system framework or reuse existing framework totake into account reused
and organize the framework to accommodate new components.
• Development and Integration
Develop software that cannot bepurchased oracquired and integrate these
components to create a new system.
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• Prototyping
Prototype isan initial version ofa software system that isused to demonstrate
concepts, try out design options and generally find out more about the problems and
its possible solutions. Rapid Iterative development ofthe prototype is done to control
costs and allow system stakeholders (staff ofUTP Health Clinic) toexperiment with
prototype and provide feedback on how well the system works.
Component Analysis
Requirements Modification
System Design with Reuse
Development and Integration
Prototyping
Figure 2: System Design Component Based Software Engineering Approach
3.6.3 Requirements Specification
The process of obtaining the necessary information to substantiate the need for
implementation ofthe proposed system and to obtain background information on current
relevant business processes in order to come up with detailed specifications of
corresponding requirements as a means to achieve the objectives for developing this
system.
Software Design
This phase requires all design documents to be specified asdetailed inTable 1.
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Software Implementation
The process of developing the system based on the specified requirements and
constraints. This phase includes development of prototypes to be verified by system
stakeholders in the testing phase.
System Testing
This phase verifies that the system is working as expected in the environment to be
deployed and has satisfied all the necessary requirements of system stakeholders in a
satisfactory manner. After the system has been approved by this phase, the system is
ready to be released tothe customer (here, UTP Health Clinic staff).
System Training and Roll out
The necessary skills and knowledge on how to use the system effectively to meet users'
needs should be communicated to users through training, user manuals or dynamic help
functions included in the system. Meanwhile, notification of the availability of the
system within the clinic should be in place to inform all system users ofthe existence of
such system.
3.6.4 Post-implementation Evaluation byTargetUsers
Upon development of a working prototype, a post-test survey questionnaire is designed
and scales used to measure ease of use, usefulness, compatibility and use intentions were
taken from current TAM scales (Davis, 1989; Taylor and Todd, 1995) The question of
the survey conducted for this system was altered to suit the items to the current topic.
This exercise will be conducted among target audience in a residential village in the
university and also the UTP Health Clinic staff where respondents will be granted access
to UTP Knowledge Based Healthcare Information Services prototype and given a
questionnaire. Users were required to rate UTP Knowledge Based Healthcare
Information Services by exploring its functionalities on a 7-point scale (1 being strongly
disagree and 7 being strongly agree). A sample questionnaire can be referred in
Appendix 1-3.
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Analysis of results from this post-evaluation exercise will be discussed in the next
chapter. The results obtained from this exercise is essential as a basis for deciding
whether to accept or reject the theoretical framework developed as an evaluation of the
effectiveness of UTP Knowledge Based Healthcare Information Services implementation




4.1 DataGatheringResults- Survey Questionnaire
Based on the survey conducted, an analysis ofthe results will be displayed as we progress
according to the category stated intheMethodology.
4.1.1 Control Question




Figure 3: Interest in using Knowledge Based Healthcare Information Services
In Question 1, the users were asked if they were interested in using a Knowledge Based
Healthcare Information Service after a brief introduction on the tool, 84% replied YES
and 16% replied NO. The pie chart in Figure 3 shows these results. To calculate the
variance, YES was weighted 1, NO was weighted 2 and N/A was weighted 3. Then the
variance was calculated from the total number of respondents to arrive at the value, v -
0.198933 and its corresponding standard deviation, s = 0.446019. With this small s value,
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it can be deducted that majority respondents are very interested in this proposal for a
Knowledge Based Healthcare Information Services.
4.1.2 Perception and Awareness

















a Percentage 53.8 48.8 55 32.5 2.5
Figure 4: Criteria for Knowledge Based Healthcare Information Services
For Question 2 respondents are requested to select their preferred criteria's for the
Knowledge Based Healthcare Information Services to be usable and effective. More than
halfofthe sample selected Accuracy, User Friendliness and Confidentiality.
Confidentiality is considered important as health related information is personal and users
prefer a discreet system in these areas. As for mode ofdelivery where users were asked to
specify the exact mode they would like to use, most ofthem listed internet, intranet and
hand phones. The others here can be ignored as this number does not understand the
question andwhatwas required from it.
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• Highest Preference 7 11 1 9 1 1
p Lowest Preference 1 1 12 0 9 7
Figure 5: Students Health Issues Preferences
For Question 3, respondents are required to rankbetween 6 listed health issues according
to their interest in learning more. The health issues are Weight Management, Nutrition,
Smoking, Stress Management, Insomnia andDepression. From Table 2, we can rank








Table 2: Ranking in Health Issues
Question 4 is asked in order to find out if there are any other issues that interest students
for further enhancements later on. It is an extension of Question 3. Among the issues
listed are Brain Tumor, Muscle and Body Building, Drugs, Women's Healthcare, Sex
Education, Sports Injury and Heart Disease.
4.1.3 Level of Interest
From Question 3 we get the health issues students are interested in similarly to the above
section. Another question that tests this section is Question 5, where among the 3
modules that will be available for students which were they most attracted to. Majority of
them were attracted to the Forum and the Health Promotion. The Forum is a function to
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ease the process ofobtaining information regarding health. As for the Health Promotion,
there will be functions such as the BMI Calculator which calculates the Body Mass Index
ofthe patient and later on displays general fat disposition areas in the human body. This
continues to a healthy diet pyramid that shows theright amounts of nutrients thatare
needed. There is also another feature in this category which is the 'Diagnose Yourself!'
section which is an interactive tool to allow users to identify symptoms to common
illnesses such as the cough, flu and fever.
4.1.4 Data Analysis and Interpretation
From the collected andanalyzed data, it is pretty clear thatthe system is feasible to be
implemented in the UTP Health Clinic. Students are attracted to the forums and other
features ofthe system. Hence, this tool can aid the healthcare service from itsstudents
and operators perspective.
4.2 Data Gathering Results - Interview with Dr.Hjh Sa'dah Idris Samadi of UTP
Health Clinic
The questions posted toDr. Hjh Sa'dah Idris Samadi ofthe UTP Health Clinic can be
divided into three categories and result as follows:
4.2.1 Current business process
According toDr. Hjh Sa'dah Idris Samadi, all the listed modules ofthe system exist in
the management system ofthe clinic. The only setback is that they are all manually
operated and paper dependant. The process flow ofeach module isas follows:
1. Patient Management System
The current method usedto manage patients is card system and alsoentering data into
thedatabase to keep a record of patients. Cards are used to provide a more detailed
description ofan illness. For example, when apatient with anacne history comes for
treatment the doctor needs to draw a face and indicate the areas which are affected in
the card.
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2. Pharmacy and Inventory System
The management ofinventory is done through acountdown where the items checked
in and out andtalliedto makesuretherewill be no access of supplies. This is done
manually also.
3. Prescription Management System
The prescriptions given to apatient is keyed into the database from acomputer at the
premises of the clinic.
4. Appointment System
Appointments are only needed for patients that require follow up ofcheck up and this
is donemanually in a paper based format.
4.2.2 Control Questions
Here Dr. Hjh Sa'dah Idris Samadi was asked whether the current system is feasible and
heropinion on automation of the current processes.
Based on her description ofthe current system, there is a hypothesis that can be reached
where a need of a system with reduced errors in data entry, accurate result findings by
effective cross-checking between manual and automated systems, automation of certain
manual processes and frequent update ofsystem functionalities for an effective system is
to be delivered in the system to be proposed.
Finally, Dr. Hjh Sa'dah Idris Samadi expressed her interest in deploying the Healthcare
Information Services at the UTP Health Clinic if it is fully functional and well tested to
be deployedin a real time environment.
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4.3 Data Gathering - SWOT Analysis
Strengths
Unique as it is knowledge based
Caters for Students and staff
Educates and increases
awareness among students in
terms of healthcare and issues
Opportunities
Recent increase in health
concern among students
compared to last time
UTP increased its importance on
health issues.
Weaknesses
Not Wireless, available through
internet and intranet only
Doesn't cover a wide scope of
health issues
Threats
Potential Redundancy of the
system
Possible errors and failures
Table 3: SWOT Analysis onKnowledge Based Healthcare Information Services
4.4Selection of Proposed Tools and Strategies for Implementation
Having performed a comparative evaluation on the tools available, UTP Knowledge
BasedHealthcare Information Services will be built with the following specifications:
• SQL Server 2000
• Microsoft Visual Studio 2005
4.5 Results from post-implementation exerciseusing TAM




Frequency Distribution (Sekaran, 2003)
Construct DISAGREE NEUTRAL AGREE
Ease of use 2.86% 8.57% 88.57%
Usefulness 0.00% 5.71% 94.29%
Compatibility 2.86% 2.86% 94.29%
Use Situation 0.00% 2.86% 97.14%
Use Intention 0.00% 5.71% 94.29%
Table 4: Frequency Distribution
Table 4 shows the frequency distribution obtained for the elements in this survey. The
results show that majority ofthe users agree that UTP Knowledge Based Healthcare
System is efficient in terms ease ofuse, usefulness, compatibility, use situation. A
percentage of94.29 agreed that they do have an intention ofusing the tool when
deployed. Low percentage in negative responses can contribute to the likeliness of
deploying theUTP Knowledge Based Healthcare System.
Measures of Central Dependencies andDispersion
Descriptive statistics such as the maximum, minimum, means, standard deviations and
variance were obtained for the elements used inthissurvey. Table 5 gives us a view of
the results.




Ease ofUse 3 7 5.79 1.05 1.10
Usefulness 4 7 6.07 0.78 0.60
Compatibility 3 7 5.89 0.85 0.71
Use Situation 4 7 5.77 0.72 0.52
Use Intention 4 7 6.07 0.88 0.77
Table 5: Descriptive Statistics
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The descriptive statistics show thatall items for each variable were measured on a 7-
point scale and the average was calculated to evaluate each criterion asa whole. From
the table we can see that all mean were inclined towards the AGREE perception when
measured against the 7-point scale. This indicates that users agree to the use ofthe
UTP Knowledge Based Healthcare Information Services. The lowest mean computed
was for Use Situation because there was a negative description for this element.
Minimum and maximum of 4 and 7 for User Intention proves that users have an
intention of using the UTP Knowledge Based Healthcare Information Services inthe
future. The variance is not high for most of the elementsmeaningthat most
responded closeto the meanon all elements.
Following theexamination ofthe descriptive data, the proposed research model was
then evaluated using the structural equation modeling (EQA). The analysis consists of
two main steps which are:
• Measurement Model - to propose validity andreliability for theproposed
theoretical constructs.
• Structural Model - to conduct a pathanalysis andto test the hypothesis
proposed in the research model.
4.5.2 Measurement Model
The purpose ofthis measurement model is todescribe how well the observed
indicators serve as a measurement instrument for the latent variables (Joreskog and
Sorbom, 1993).The hypothesized model consists of24observed elements consisting
of 5 latent constructs: Ease of Use, Usefulness, Compatibility, Use Intentionand Use
Situation. The results are described in Table 6.
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Construct Item t-value ItemR2 Cronbach a
Ease of use 3.98 0.50 0.933
Usefulness 2.14 0.30 0.801
Compatibility 3.04 0.69 0.767
Use Situation 0.70 0.26 0.789
Use Intention 3.48 0.72 0.782
Table 6: Construct Reliability Measures
A /-test is done to see if there are any significant differences in the means for two groups
of variables. From the results, the /-values supported individual item reliability.
Subsequently, R2 and Cronbach Alpha values prove that internal consistency reliability of
measures used in this study can be considered to be good.
4.5.3 Structural Model
The next step of this analysis was to test the causal hypotheses presented in the research
model by using structural equation modeling. Firstly, correlations among the variables
wascomputed and summarized in Table7.







Compatibility 0.286 0.502 1.000
Use Situation 0.408 0.477 0.637 1.000
Use Intention 0.569 0.468 0.632 0.591 1.000
Table 7: Pearson Correlation
The critical value obtained from the Pearson Correlation table at 33 degrees of freedom
(df= number ofpairs-2) atthe 0.05 level for a two-tailed test is between 0.361 and 0.334.
All values computed exceeded this threshold value and it can therefore be concluded that
the correlation between each variable is statistically significant; except the correlation
between Ease of Use and Compatibility but this correlation can be ignored since there
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were no predefined relationships between these two variables. Therefore, Hypotheses H2,
H3, H4, H5 and H6 are substantiated and its corresponding null hypotheses are rejected.
Next, the relationship between two nominal variables using the Chi Square Test was
performed between the variables to test its proposed relationships with regards to their
independent characteristics ofeach other. Table 4.8 describes the values computed, with
its corresponding p-values computed using its respective degrees offreedom (dj).
qlq5 q2q5 q3q5 q4q5 q2q4
Chi square 261.019 121.665 166.759 151.926 223.907
df 135 99 99 144 176
Probability 4.63E-10 0.060745 0.00002 0.309293 0.00848
Table 8: Chi Square
The probability values computed was lower than 0.05 when computing Chi square values
between Ease of use and Use Intention, between Compatibility and Use Intention and
Usefulness and Use Situation. Therefore, Hypotheses H2, H5 and H4 are statistically
substantiated.
For the relationship between Usefulness and Use Intention, the value from the Chi Square
table is read and compared with the computed Chi Square value using a 99 degree of
freedom and a probability of 0.1 and the Chi Square value for this relationship is
significant to be defined, allowing Hypothesis H3 to be accepted. On the contrary, the
relationship between Use Situation and Use Intention is considered as not significant.
Therefore, H40is accepted instead.
The overall explanatory power ofthe model was estimated by looking at theR values for






Figure6: The estimated structural modal
From Figure 7, UTP Knowledge Based Healthcare Information Services usefulness
explains 26% ofthe variance observed in users' perception on UTP Knowledge Based
Healthcare Information Services use situation. Furthermore, Ease of Use, Usefulness, and
Compatibility explained 72% ofthe variance in users' intention to use UTP Knowledge
Based Healthcare Information Services in the future. Compared with earlier TAM
studies, these explanation rates demonstrate highly satisfactory values.
Finally, the data provided support for most of the hypothesized causal paths of the
research model. Ease of Use, and Compatibility had a direct positive relationship to Use
Intention with standardized path coefficients being 0.35 and 0.53 respectively. The result
provides support for Hypotheses H2 and H3. A surprising result was that the direct
hypothesized path between Usefulness and Use Intention was insignificant, and the
hypothesis H2 was therefore rejected. Instead, the effect ofUsefulness to Use Intention
was fully mediated by Use Situation with path coefficient value of 0.53 and 0.264.
Hypotheses H4 and H6 were thus supported. Finally, use situation had a direct positive
effect on use intention with 0.264 path coefficient, providing support for hypothesis H6.
Discussion
UTP Knowledge Based Healthcare Information Services is developed manage their
information and for users to get cheap medical advice from an expert. Benefits of using
UTP Knowledge Based Healthcare Information Services include more organized data
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retrieval and effective data management while providing timely and useftil information to
its users at their convenience. Such benefits actualize in Use Situations, where context
sensitive issues are addressed such as time and geographical locations.
The results obtained in this study provide support to the theoretical framework defined.
Ease of Use, Use Situation and Compatibility were found to be significant determinants
for users' intention to use UTP Knowledge Based Healthcare Information Services.
Furthermore, Use Situation mediated theeffect of Usefulness onUse Intention. The result
implies that users value the benefits of Ease of Use, Usefulness and Compatibility and
perceives UTP Knowledge Based Healthcare Information Services as useful in situations
where there is a need to manage the huge chunk of clinical records and data. In these
situations UTP Knowledge Based Healthcare Information Services is perceived as useful
because it's faster and easier to manage data and the importance of education onhealth, is
valued.
Results farther provide support for the direct and significant effect of Ease of Use and
Compatibility on Use Intention. This is plausible as convenience and ease of using a
service are important factors in all situations. If UTP Knowledge Based Healthcare
Information Services is too complicated and not user friendly, users will not be able to
use it, no matter how critical the situation is. Similarly, the compatibility of UTP
Knowledge Based Healthcare Information Services with users' ways of accessing the
current web pages available, and general habits and conducts is a precedent condition for





Figure 7: Use Case for Patient Management System
From Figure 7we can see that the administrator ofthe system has the privileges of
adding patients, updating patient's details and editing patient details from their previous
registration in the patient management system.
Pharmacv & Inventory Management Svstem
Administrator
Figure 8: Use Case for Pharmacy &Inventory Management System
Figure 8 shows the administrator's role in the pharmacy and inventory management
system. Here, the administrator can add, update and delete stocks.
4.6.2 Class Diagram
Figure 9: Class Diagram
Based on Figure 10, 1admin can register *patient ata time. 1admin can view *stock at
a time, and *supplier at atime. 1patient can have many miscellaneous and diagnosis ata




[ Select BMI Calculator j
[ Select Weight J ( Select Height J
[ View BMI Index J
Figure 10: Activity Diagram
This isthe activity diagram for the BMI Calculator. The flow ofactivities in the BMI





























































































































































































































































































































































































































































































































Figure 13: Process Flow of PatientManagement System
When a new patient arrives, itenters the decision symbol as towhether the patient is new.
Ifthe patient is new, then their details are entered into the database. Then the patient
meets the doctor and there is anupdate ofdetails. If the patient requires a prescription,










Figure 14: Process Flow of the Pharmacy and Inventory Management System
When the prescription arrives, it goes through a decision making symbol whether it is to
be checked in. If yes, then the file is updated. If not the prescription is checked whether it
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Figure 16: Add/ Edit Patient Form
Click add to direct to the
prescription management
page.
This form isto keep patient's details and medical records. The clinic staffwill insert this
data when patients come and register at the clinic. When the add button is clicked it will




UTP KNOWLEDGE BASED HEALTHCARf
INFORMATION SERVICES
Select a drug or quant
from the list and click
drug or remove to rerr
drug or quantity from
list box
Added drug and its
quantity will be disph
here.
Figure 17: Add/ Edit / Delete Stock Form
This form keeps the drug stock quantities updated basedon the quantity eachpatient
takesof the medications. This page comes afterthe redirection from Add Patient
UTP KNOWLEDGE BASED HEALTHCARE
INFORMATION SERVICES
Figure 18: BMI Calculator 1
This is the BMI (BodyMass Index) Index Calculator. Users have to insert their weight
and height to see if they are proportional.
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UTP KNOWLEDGE BASED HEALTHCARE
INFORMATION SERVICE?
Figure 19: BMI Calculator 2
UTP KNOWLEDGE BASED HEALTHCARE
INFORMATION SERVICES
Figure 20: Food Pyramid
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UTP KNOWLKOGE BASED HEALTHCARE
INFORMATION SPRVlCES
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Figure 21: Diagnose Yourself!
This "Diagnose Yourself!" section isanexample ofKnowledge Based inthis system.
Users take thisquiz ofthe symptoms ofcommon sicknesses to determine if they have any
of those illnesses.
UTP KNOWLEDGE BASED HEALTHCARE
INFORMATION SERVICES
Figure 22: Symptoms of Cough Page
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UTP KNOWLEDGE BASED HEALTHCARE
INFORMATION SERVICES
This form is used to search patient's details to be able to update it.
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Click on ID to
navigate to the update
patient's page of the
same ID
s,.j^!iniatt«ii
UTP KNOWLtaae: based hcalmeant
Figure 24: Search Results
The current details of that particular patient with that ID will be displayed in the update





UTP Knowledge Based Healthcare Information Web Services is an Internet-based
clinical and hospital information system that provides a set of web services that
healthcare providers (MOH, MMA, GP, pharmacists, nurses and so forth) can use to
manage their information. Thus, UTP Knowledge Based Healthcare Information Web
Services will be developed to meet specific needs of user requirements while enhancing
the efficiencyof the current semi manual system used by the UTP Health Clinic.
5.2 Recommendation
1. Deployment of UTP Knowledge Based Healthcare Information Services over
the web
Healthcare Information Services when deployed on the web will promote
usability and accessibility of Healthcare Information Services to all system
stakeholders regardless of time or geographical locations.
2. To add more functions to the Health Promotion module
Health Promotion module is currently added with the BMI Calculator and the
"Diagnose yourself!" feature. Therefore, based on the issues students were
interested in perhaps tools for stress management and smoking could be added in
order to educate users on these issues.
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APPENDIX 1-1: INTERVIEW QUESTIONS
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INTERVIEW QUESTIONS




Pharmacy and Inventory Management System
Prescription Management System
Appointment System
2. Explain the currentprocess flow of the PatientManagement System.
3. Explain the current process flow of the Pharmacy and Inventory Management System.
4. Explain the currentprocess flow of the Prescription Management System.
5. Explain the current process flow of the Appointment System.
6. Is the current method of filing information and paper dependency feasible?












UTP Knowledge Based Healthcare Information Web Services is an internet-based
hospital and clinical system that provides a setofweb services providers (MOH, MMA,
and GP, pharmacists, nurses and so forth) can use to manage their information and for
users to getcheap medical advice from an expert. This service will meet a growing
practice's need for standardization and flexibility. It isanelectronic substitute for the
paper based system and will become a tool to assure the quality of healthcare delivered.
1.Will you be interested in using UTP Knowledge Based Healthcare Information Web
Services if it was to be implemented in UTP in coordination with the UTP Health Clinic?
Yes No






State your mode of delivery:
Others
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3.If you would like to learn more among these listed health issues rank your highest (1)







4. Besidesthese listed issues, are there any other issues that interestyou? Please state if
any.
54






Gender • Male • Female
Hello. I am currently conducting a study to understand your perspective on whether UTP
Knowledge Based Healthcare Information Services (UTP KBHIS) is useful to educate you on
healthcare and also healthcare management. This information is needed to evaluate the success
of the implementation of a Clinical Management System (UTP Knowledge Based Healthcare
Information Services.)
The following are the proposed functionalities for the system (called UTP Knowledge Based
Healthcare Information Services):








3. Module 3: Health Promotion
a. BMI Calculator
b. Diagnose Yourself!
Theusers of this system would be primarily students, lecturers and the UTP Health
Clinic staff. I would appreciate if you could commenton the prototypeof this system by
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public partial class AddPatient : System.Web.UI.Page
{
protected void Page_Load(object sender, EventArgs e)
{





dt = ds.Select("SELECT * FROM Admin WHERE loginID = '"+
IblUserlD.Text +"'");
if (dt.Rows != null)
{












ds .CloseDatabase( ) ;
}
protected void Buttonl___Click(object sender, EventArgs e}
{






string Name = txtName-Text.Replace("'", "'"');
string matrix = txtMatrix.Text-Replace("'", "''");
string contact = txtPh.Text.Replace("•", " " ");
string sex = ddlSex.Text.Replace("'", " ''" );
string weight = txtWeight.Text.Replace("'", "'"');
string allergies = txtAllergies.Text.Replace("'", "''");
string bp = txtBP.Text.Replace('" ", »<-»);
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string diagnosis = txtDiagnosis.Text.Replace("'", "''");
if (Name == "")
{
lblError.Text = "Please fill in the name of the patient.";
}
else if (matrix == "")
{
lblError.Text = "Please fill in the patient's matrix ID.";
}
dt - ds.Select("SELECT * FROM Patient WHERE matrixNo = '" +
matrix + "'");
if (dt.Rows.Count > 0)
{
lblError.Text = "This patient already exists.";
}
else if (contact == "")
{





lblError.Text = "Please fill in the patient's Date of
Birth.";
}
else if (sex == "")
{
lblError.Text = "Please fill in the patient's sex.";
}
else if (weight == "")
{
lblError.Text = "Please fill in the patient's weight.";
}
else if (allergies ~= "")
{
lblError.Text = "Please fill in the patient's allergies.";
}
else if (bp == "")
{
lblError.Text = "Please fill in the patient's blood pressure
rate.";
}
else if (diagnosis == "")
{




sql = "INSERT INTO Patient(name,matrixNo,contactNo,DOB, Sex,
weight, allergies)VALUES('" + Name + "','" + matrix + »','» + contact +
'",'" + bdpDOB.SelectedDate + "', "' + sex + "', '" + weight + '",'" +
allergies + "')";
sqlResult = ds.ExecNonQuery(sql);
sql = ("SELECT MAX(patient_ID) FROM Patient");
id = ds.ExecScalarlnt(sql);
sql - "INSERT INTO Misc(id,bp)VALUES(" + id + ",'" + bp +
" ')" ;
sqlResult = ds.ExecNonQuery(sql);
sql = "INSERT INTO






















public partial class BMI_Calc : System.Web.UI.Page
I
protected void Page_Load(object sender, EventArgs e)
{
protected void Buttonl Clickfobject sender, EventArgs e^
{
TValidation dv = new TValidation();
Session["HEIGHT"] = txtHeight.Text.Replace(""', "•'");
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Session["WEIGHT"] - txtWeight.Text.Replace("'", "•'")
if ([TValidation.IsNumber(txtWeight.Text))
lblError.Text = "This is not a valid number.";
else if (txtWeight.Text == "")
lblError.Text = "Please enter your weight.";
else if ((TValidation.IsNumber(txtHeight.Text))
lblError.Text = "This is not a valid number.";
else if (txtHeight.Text == "")




















public partial class Result : System.Web.UI.Page
{
protected void Page_Load(object sender, EventArgs e)
{






dt = ds.Select("SELECT * FROM Admin WHERE loginID = '
IblUserlD.Text + "'");
if (dt.Rows != null)
{
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if (dt.Rows.Count > 0)
{
dgrdResults.Enabled = true;
string patientName = Session["name"].ToString();
string matrixNo = Session["MatrixID"].ToString();
string contactNo = "";
string sex = "";
string radName = Session["selectName"].ToString();
string radMatrixID = Session!"selectMatrixID"].ToString();
string patientID="";
Session["formid"] = patientID;
if (radMatrixID == "True")
{
dt = ds.Select("SELECT
patient_ID,name,matrixNo,contactNo,Sex FROM Patient WHERE matrixNo =
+ matrixNo + "'") ;
for (int i = 0; i < dt-Rows.Count; i++)
{















if (dt.Rows.Count == 0)
{
IblNoOfRec.Text = "No matching records found.";
}
if (radName == "True")
{
dt2 = ds.Select("SELECT
patient_ID,name,matrixNo,contactNo,Sex FROM Patient WHERE name LIKE
patientName.ToStringO.Trim() + "%' ORDER BY name");
for (int h = 0; h < dt2.Rows.Count; h++)
{











IblNoOfRec.Text = "Total Number of Records: " +
dt2.Rows.Count.ToString ();
}
if (dt2.Rows.Count == 0)
{






















public partial class Search : System.Web.UI.Page
{
protected void Page_Load(object sender, EventArgs e)
{





dt = ds.Select("SELECT * FROM Admin WHERE loginID = '" +
IblUserlD.Text + "'");
if (dt.Rows != null)
{











protected void btnSearch_Click(object sender, EventArgs e)
{
TValidation dv = new TValidation();
Session["selectMatrixID"] = radMatrixID.Checked;
Session["selectName"] = radName.Checked;
Session["MatrixID"] - txtMatriXID.Text.Replace("'", »'"•);
Session["name"] = txtName.Text.Replace("'", "'"');
string matrix = txtMatriXID.Text;
if (radName.Checked == false && radMatrixID.Checked == false)
{








lblError.Text = "This is not a valid Matrix ID.";
}
if (matrix == "")
{





else if (radName.Checked == true)
{
if (txtName.Text == "")
{
lblError.Text = "Please enter a recipient name.";
}
else
Response.Redirect{"Result.aspx");
}
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